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prevented. 
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head main portion; (16) Orifice plate. 
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• *notic;es* 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , 

[The technical field to which invention belongs] this invention relates to the manufacture method of an 

ink jet printer head. 

[0002] 

[Description of the Prior Art] Although the process which carries out adhesion fixation of the orifice 
plate which prepared two or more ink deliveries was in the head main part when an ink jet printer head 
was manufactured, it was common to have used a heat-hardened type 1 fluidity epoxy adhesive for 
adhesion of the orifice plate to a head main part conventionally. Moreover, what uses a 2 fluidity epoxy 
adhesive like JP,7-137265,A is known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the viscosity of adhesives fell at the time of heat 
hardening, and, as for the 1 fluidity epoxy adhesive, the flash of the adhesives to Mizouchi and an ink 
delivery had become a problem with the head of high resolution, for example, the head in which the slot 
is formed in the pitch of 150 or more DPI, at the time of adhesion. For example, at the head of 150DPI, 
it is (a) of drawing 9 . (b) of the head main part 1 and drawing 9 The pitch of the slot 3 by the side of the 
head main part 1 is set to 169 micrometers, and a flute width is set to about 80 micrometers so that an 
orifice plate 2 may be shown. On the other hand, if taper processing is given, the ink delivery 4 
punctured to an orifice plate 2 is set the aperture of the outside which is an outlet to 30 micrometers and 
thickness of an orifice plate 2 is set to 50 micrometers for a taper angle 30 degrees, the aperture inside 
the ink delivery 4 shown by the drawing destructive line will be set to about 60 micrometers. This has 
only a 20-micrometer margin to 80 micrometers of a flute width, and since the ink delivery 4 is located 
in the center of a slot 3, the margin the wall of the both sides of a slot 3 and inside the ink delivery 4 has 
it only about 10 micrometers. Therefore, the flash of the adhesives applied to the wall between slots had 
only permission of about 10 micrometers, and when this was exceeded, it had the problem referred to as 
closing a part or all of the ink delivery 4. Moreover, in order to prevent this, when the coverage of 
adhesives is lessened, a bond strength will be insufficient and problems, such as ablation, will arise. 
[0004] Moreover, in some which use a 2 fluidity epoxy adhesive, since a hardening reaction advanced 
even if it has left it in ordinary temperature as a property of these adhesives, there was a problem that 
workability was bad and could not respond to mass-production nature. Moreover, although pasting up 
the orifice plate which consists of a PORIIMIDO film which has not opened the ink delivery on a head 
main part, and puncturing an ink delivery after that was also considered, laser needed to perform back 
taper processing to this, the ink delivery needed to be punctured, processing was complicated, moreover 
a high precision was required, and there was a problem unsuitable for practical use. Furthermore, in 
some which use the orifice plate of the metal which punctured the ink delivery beforehand, heat- 
hardening type adhesives will be used from the problem of solvent resistance, and there was a problem 
of lock out of the ink delivery by the flash of a position gap of an orifice plate or adhesives too. 
[0005] Then, invention given [ each ] in a claim can prevent the flash to Mizouchi of adhesives as much 
as possible, and can prevent that adhesives close an ink delivery also with a part by this, and can paste 
up the orifice plate to a head main part quickly, and offers the manufacture method of an ink jet printer 
head that it can prevent that an orifice plate causes a position gap by this at the time of adhesion. 
[0006] 

[Means for Solving the Problem] When puncturing two or more ink deliveries beforehand, preparing the 
orifice plate which consists of material which penetrates ultraviolet rays and carrying out adhesion 



fixation of this orifice plate at an ink jet printer head main part, applying ultraviolet-rays hardening type 

• adhesives to the adhesion side of a printer head main part, sticking and pressurizing an orifice plate in 
the adhesion side of a printer head main part, and irradiating ultraviolet rays through an orifice plate in 
the adhesion side of a printer head main part has invention according to claim 1 . 

[0007] Invention according to claim 2 punctures two or more ink deliveries beforehand, and the orifice 
plate which consists of material which penetrates ultraviolet rays is prepared. When carrying out 
adhesion fixation of this orifice plate at an ink jet printer head main part f Pheadhesives of ultravio let 
ra ys and a heat-curing combined use typ e are applied to the adhesion side of a printer head main part, an 
orifice plate is stuck and pressurized uTBie adhesion side of a printer head main part, and ultraviolet rays 
are irradiated to the adhesion side of a printer head main part through an orifice plate, and it is in heating 
further. 

[0008] In the manufacture method of an ink jet printer head according to claim 1 or 2, irradiating 
ultraviolet rays through an orifice plate in the adhesion side of a printer head main part has invention 
according to claim 3, pressurizing, after applying adhesives to the adhesion side of an ink jet printer 
head main part and sticking an orifice plate on the adhesion side of a printer head main part. 
[0009] In the manufacture method of a claim 1 or the ink jet printer head any 1 publication of 3, having 
set to 3-5 micrometers coat ing thicknes s of the adhesiv es applied to the adhesion side of an ink jet 
printer head main part has invention according to claim 4. 

[0010] In the manufacture method of a claim 1 or the ink jet printer head any 1 publication of 4, 
applying adhesives by imprint to the adhesion side of an ink jet printer head main part has invention 
according to claim 5. 
[0011] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained with reference to 
a drawing. Drawing 1 is the perspective diagram showing an example of an ink jet printer head, in the 
substrate 12 which consists of a piezo-electric member in which two or more slots 11 by the 
predetermined pitch, the predetermined depth, width of face, and length were formed, carries out 
adhesion fixation of the top plate 13, and constitutes the ink jet printer head main part 14 so that up 
opening of each slot 1 1 may be plugged up. 

[0012] And in the front face which is an adhesion side of this printer head main part 14, adhesion 
fixation of the orifice plate 16 which punctured the taper-like ink delivery 15 in the predetermined pitch 
beforehand is carried out, and an ink jet printer head is constituted. The aforementioned orifice plate 16 
consists of material which penetrates the ultraviolet rays of PET or a polyether ape phon film, plasma 
treatment according this adhesion side to a corona treatment etc. is performed, and it is made for a bond 
strength to increase. Moreover, laser beam machining performs puncturing of the ink delivery 15 to an 
orifice plate 16. Since processing at this time is performed before it sticks an orifice plate 16 on the 
printer head main part 14, the taper section is good at order taper processing, and work is easy and can 
be managed in a short time. 

[0013] Next, the adhesion process of an orifice plate 16 over the printer head main part 14 is described. 
As shown in drawing 2 , the adsorption set of the orifice plate 16 which punctured the ink delivery 15 

• beforehand is carried out at the vacuum adsorption chuck 18 using the vacuum adsorption chuck 18 and 
vacuum pump 19 of alignment equipment 17. Moreover, positioning fixation of the printer head main 
part 14 is carried out at the head positioning mechanism 20. And adhesives are applied to the front face 
which is an adhesion side of the printer head main part 14 which carried out positioning fixation. 
[0014] It has the method of moving the printer head main part 14 in the direction of the arrow in 
drawing, and applying adhesives to the adhesion side of the printer head main part 14 while the method 
of application of the adhesives at this time screen-stencils adhesives on the PET film 21, twists this 
around the imprint roller 22 and rotates this imprint roller 22 in the direction of the arrow in drawing, as 
shown in drawing 3 . Moreover, the roll coater 25 equipped with the roller 23 which rotates in the 
direction of the arrow in drawing, and the imprint roller 24 as an option as shown in drawing 4 is used. 
Adhesives 27 are applied on a roller 23 with a blade 26 at predetermined thickness, adhesives are 
imprinted on the imprint roller 24 from this roller 23, and there is the method of applying adhesives to 
the adhesion side of the printer head main part 14 which moves in the direction of the arrow in drawing 
from this imprint roller 24 further. 

[0015] Adhesives are applied so that it may be thin to about 3 micrometers - about 5 micrometers to the 
adhesion side of the printer head main part 14 using these methods of application. In addition, when 
there is a possibility that the thickness of adhesives may start an adhesive agent in less than 3 
micrometers and 5 micrometers is exceeded, there is a possibility of the amount of flashes of adhesives 



increasing and closing an ink delivery. As adhesives, ultraviolet-rays hardening type adhesives, such as 
'* Grace Japan UV300 (tradename), are used, for example. These adhesives are tolerant to ink, and imprint 
nature is also excellent. 

[0016] After the application of adhesives to the adhesion side of the printer head main part 14 is 
completed, CCD cameras 28 and 29 of alignment equipment 17 perform alignment optically, an orifice 
plate 16 is stuck on the adhesion side of the printer head main part 14, and a pressure is applied to this 
orifice plate 16 after that. The pressurization method in this case has the pressurization method which 
used the pressilrization method which used the fixture, and autoclave equipment, and performs 
pressurization more than for several minutes. Moreover, the welding pressure at this time is about 50g - 
1 kg/cm2. It is set up in the range. In addition, welding pressure is 50 g/cm2. An adhesive agent may 
occur in the following and it is 1 kg/cm2. When it exceeds, there is a possibility of the flash of adhesives 
becoming large and closing an ink delivery. In addition, in order to make coating thickness of adhesives 
uniform at this time, a position gap may heat within the temperature which does not pose a problem, 40 
[ for example, ], and 50 degrees C. 

[0017] In this way, if adhesion fixation of an orifice plate 16 to the printer head main part 14 can be 
performed to some extent, as the printer head main part 14 is removed from alignment equipment 17 and 
it is shown in drawing 5 , grade irradiation of the ultraviolet rays will be carried out for several dozens 
of second - minutes through the orris FISU board 16 in the adhesion side of the printer head main part 
14 by the black light 30, and adhesives will be stiffened. 

[0018] Thus, the adhesives of an adhesion side can be stiffened for a short time, and processing cost can 
be reduced. Moreover, since it can harden in ordinary temperature, the amount from which a position 
gap of the printer head main part 14 and an orifice plate 16 is lost and which adhesives overflow into 
Mizouchi can be lessened as much as possible, and the situation where the ink delivery 15 is closed by 
adhesives can be prevented certainly. In this way, manufacture of a good ink jet printer head can be 
performed. 

[0019] In addition, with the gestalt of this operation, carry out alignment to the adhesion side of the 
printer head main part 14, and an orifice plate 16 is stuck on it. Then, although ultraviolet rays are 
irradiated and it was made to stiffen adhesives after applying the pressure to this orifice plate 16 and 
carrying out adhesion fixation of the orifice plate to some extent, it is not necessarily what is limited to 
this. For example, the vacuum adsorption chuck 18 is constituted from a member which penetrates the 
ultraviolet rays of quartz glass etc. The vacuum adsorption chuck 18 and an orifice plate 16 are 
penetrated, ultraviolet rays are irradiated in an adhesion side, and you may make it stiffen adhesives, 
applying a pressure to this orifice plate 16, after carrying out alignment to the adhesion side of the 
printer head main part 14 and sticking an orifice plate 16 on it. 

[0020] Moreover, with the gestalt of this operation, although the case where the ink delivery to an 
orifice plate 16 is punctured with laser beam machining is described, it may not necessarily limit to this, 
and you may carry out by other methods, such as press working of sheet metal or etching processing. 
[0021] Thus, there is an ink jet printer head which used the piezo-electric member shown in the ink jet 
printer head, drawing 7 , and drawing 8 of Bubble Jet as shown in drawing 6 as an ink jet printer head 
manufactured, for example. 

[0022] The ink jet printer head of drawing 6 arranges the heater element 35 which becomes the base of 
the ink room 31 formed of a slot from the heating element layer 32, the electrode layer 33, and a 
protective layer 34, and plugs up the front face of the ink room 3 1 with the orifice plate 37 which 
formed the ink delivery 36. This generates a bubble in the ink room 31 by impressing a predetermined 
voltage pulse to a heater element 35, changes the pressure in the ink room 3 1 by this, and makes an ink 
drop breathe out from the ink delivery 36 of an orifice plate 37. 

[0023] Moreover, the ink jet printer head of drawing 7 Many septa 43 which consist of a piezo-electric 
member polarized in the direction of the arrow in drawing through the individual electrode 42 on a 
substrate 41 are set up in a predetermined pitch. Many slots of predetermined width of face, the depth, 
and length are formed by this septum 43, the top plate 45 in which the common electrode 44 was formed 
on the base closes the upper part of this slot, and many ink rooms 46 are formed, and the orifice plate 48 
which formed the ink delivery 47 closes the front face of the ink room 46. this impresses a 
predetermined voltage pulse between the individual electrode 42 and the common electrode 44 - piezo- 
electricity - the septum 43 of a member is made to produce distortion, this changes the pressure in the 
ink room 46, and an ink drop is made to breathe out from the ink delivery 47 of an orifice plate 48 
[0024] Moreover, the ink jet printer head of drawing 8 Members 51 and 52 are stuck with adhesives. the 
piezo-electricity of two sheets polarized in the direction which counters mutually as the arrow in 



drawing* shows — in a predetermined pitch to this Many slots of predetermined width of face, the depth, 
- and length are formed, a top plate 53 closes the upper part of this slot, and while forming many ink 
rooms 54 and forming an electrode 55 in this ink room 54, the orifice plate 57 which formed the ink 
delivery 56 closes the front face of the ink room 54. This makes the piezo-electric member between the 
ink rooms 54 produce distortion by impressing a predetermined voltage pulse between the ****** 
electrodes 55, changes the pressure in the ink room 54 by this, and makes an ink drop breathe out from 
the ink delivery 56 of an orifice plate 57. 

[0025] In addition, with the gestalt of this operation, although the case where ultraviolet-rays hardening 
type adhesives are used as adhesives is described, it may not necessarily limit to this, and you may use 
the adhesives of ultraviolet rays and a heat-hardened type. After the adhesion fixation of an orifice plate 
to the printer head main part in this case applies adhesives to the adhesion side of a printer head main 
part, and it positions an orifice plate using alignment equipment, sticks it on the adhesion side of a 
printer head main part and pressurizing it after that, it irradiates ultraviolet rays and stiffens adhesives. 
Or pressurizing, ultravi olet rays are irradiated and adhesives are stiffened. It is the same as that of the 
gestalt of operation mentioned above so far: A different point is a point of stiffening adhesives fu rther by 
he ating further after that . It is necessary to sef the heating temperature at this time below to the heat- 
resistant temperature of an orifice plate. For example, when a PET film is used as an orifice plate, it is 
necessary to set heating temperature as 80 degrees C or less. Thus, the same operation effect as the 
gestalt of operation mentioned above even if it used the adhesives of ultraviolet rays and a heat-curing 
combined use type as adhesives is acquired. 
[0026] 

[Effect of the Invention] According to invention given [ each ] in a claim, the flash to Mizouchi of 
adhesives can be prevented as much as possible, and it can prevent that adhesives close an ink delivery 
also with a part by this, and the orifice plate to a head main part can be pasted up quickly, and it can 
prevent that an orifice plate causes a position gap by this at the time of adhesion. 



[Translation done.] 



